i-15 : 1v10, 15 : 0 and 16 : 1v9. The major respiratory quinone was MK-6. The DNA G+C content was 35?8 mol%. On the basis of this polyphasic taxonomic evidence, strain KOPRI 13342 T should be classified as a representative of a novel species in a new genus in the family Flavobacteriaceae; the name Costertonia aggregata gen. nov., sp. nov. is proposed. The type strain of Costertonia aggregata is KOPRI 13342 T (=KCCM 42265 T =JCM 13411 T ).
Bacteria in nature often exist as sessile multispecies communities called biofilms (Costerton et al., 1995) . In oligotrophic marine environments, bacterial colonization on surfaces is regarded as a microbial survival strategy that provides micro-organisms with important advantages, including increased access to nutrients, protection against toxins and antibiotics and retention of signal molecules (Jefferson, 2004; Pasmore & Costerton, 2003) . Direct observations of a wide variety of natural ecosystems have established that the vast majority of bacteria in most aquatic environments grow within matrix-enclosed biofilms (Costerton et al., 1994) . Therefore, biofilms could serve as a source of diverse micro-organisms and many novel bacterial strains have been reported from marine biofilm matrices including algal surfaces (Gillan et al., 1998; Golyshin et al., 2002; Matsuo et al., 2003; Patel et al., 2003; Nedashkovskaya et al., 2004a Nedashkovskaya et al., , b, 2005 Bowman & Nichols, 2005; Lau et al., 2004) . Of these, up to 30 % could be affiliated with the phylum Bacteroidetes (Webster et al., 2004) . We have also isolated many bacteria belonging to the family Flavobacteriaceae from mature biofilms; taxonomic analysis of a novel strain, KOPRI 13342 T , is described herein.
Approximately 10 cm 3 biofilm consisting of diverse algal species on a rock-bed was harvested using a razor blade and dispersed in 30 ml sterilized seawater. The dispersed biofilm was spread on marine agar 2216 (MA; Difco) after serial dilution with sterilized seawater and cultivated at 25 u C for a week. Among the distinct colonies that grew on MA, a tiny, orange-coloured colony was isolated, strain KOPRI 13342 T , and preserved in 20 % glycerol solution at 280 uC. The isolate was further cultivated on MA for morphological and biochemical characterization.
Unless otherwise stated, methods used for physiological and morphological characterization were as described previously (Sohn et al., 2004b; Kwon et al., 2005) . The degradation of starch and casein by strain KOPRI 13342 T was tested according to Smibert & Krieg (1994) . Physiological, biochemical and morphological characteristics of strain KOPRI 13342 T are given in the genus and species descriptions and in Table 1 .
NaCl, Mg
2+ and/or Ca 2+ requirements were tested according to Sohn et al. (2004a) . However, no growth was observed in the presence of NaCl alone or in the presence of Mg 2+ and Ca 2+ ions, so other components found in seawater were tested. Tested elements and their concentrations were described by Parsons et al. (1984 Nedashkovskaya et al. (2003 Nedashkovskaya et al. ( , 2004a Nedashkovskaya et al. ( , b, c, 2005 and Yoon et al. (2005a, b) . All taxa are positive for catalase, require oxygen for growth and have MK-6 as major respiratory quinone; none of the strains requires specific growth factors or produces indole. ND, Not determined; V, variable. The profile of cellular fatty acid methyl esters was determined according to Sohn et al. (2004b) . The dominant fatty acids of KOPRI 13342 T were i-15 : 0 (39?7 %), i-15 : 1v10 (22?4 %), 15 : 0 (7?8 %) and 16 : 1v9 (4?6 %). The strain also contained small amounts of 16 : 0 (2?7 %), C 18 polyunsaturated fatty acids (2?5 %), 18 : 0 (2?2 %), 13 : 0 (2?0 %), 10-methyl 16 : 0 (1?6 %), 18 : 1v9 (1?5 %) and 14 : 0 (1?2 %). The isolate contained a relatively large amount of i-15 : 0 compared with that found in members of closely related genera in the family Flavobacteriaceae (Table 1 ).
The major respiratory quinone was determined to be menaquinone by the reverse-phase-TLC method described by Kim et al. (2000) and confirmed to be MK-6 by HPLC analysis according to the method described by Collins (1985) . The DNA G+C content was 35?8 mol%, as determined by the thermal denaturation method (Kim et al., 2000) .
Genomic DNA extraction and amplification and sequencing of the 16S rRNA gene were carried out according to Sohn et al. (2004b T shared a phyletic line with members of the genus Muricauda. This small clade lies within a larger clade containing the genera Arenibacter, Maribacter, Pibocella and Zobellia (Fig. 1) .
Strain KOPRI 13342
T shared many characteristics, including major respiratory quinone type, oxygen requirement and temperature range, pH and salt concentration for growth, with closely related members of the family Flavobacteriaceae. However, the strain required an additional seawater component in addition to NaCl (Table 1) and contained a larger amount of i-15 : 0 fatty acid, enabling it to be differentiated from other members of the family Flavobacteriaceae. Hence, it is proposed that strain KOPRI 13342
T should be identified as a representative of a novel species in a new genus in the family Flavobacteriaceae, Costertonia aggregata gen. nov., sp. nov. 
